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(57) Abstract: A production method for a tubular carbon molecule capable of arraying carbon nanotubes at finer intervals and 
regularly. A catalyst is disposed on a material substrate (10) consisting of a semiconductor such as silicon (Si) and containing iron 
(Fe) as a catalyst by utilizing melting according to modulated heat distribution ( 1 1). The heat distribution ( 1 1) is formed by diffracting 
energy beams (12), for example, by a diffraction lattice (13). A method of disposing a catalyst may include, for example, depositing 
iron in a planar or protruding form in a position matching the heat distribution ( 1 1), or further transfeiring it, by using it as an original 
onto another substrate. Carbon nanotubes are grown using the disposed catalyst. The grown nanotubes can be used for a recorfina 
device, a field electron emission element or an FED. 
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flfffii^l 4©<liW«, 0. 4nmH±3 0nm£iTT$tl« c tD»$lK 
*-#>t;fa-7l6(t ifig^O. 4 nm^±3 0 n m^TOlSEfc & £ 

Hfc, *rifl«ttl 4©«Wtt, 0. 4nmK±10nmKmfttfI(;fff 

m&i7*mmmm (**eu) tvxmm-r^m^\z\t, -^(Drnmrnmi 4ii 
£ £ <h two- * b e, -a . 
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sa £/jN3<-rsia£, M»iiwiwp*tt*BK:-r*ja^*fta««i 4 ©hi 

*ftti««l 4©MRBLtt, 1 0 0 nmKTT»*2:i*tJfSbV». 

<Dy* b U V^7 7^ , T?a«?M^5 0 nmT?**&JC>, ft*©?* h ij 
5 T?»^TOj&*/JxO/X^->tt, i^«0i5 0nm, #50nm, 43£tf 
UJ5 0 nmT, *©mMttffMHlCD 2 10 0 nmt»5^6-p*«. 

35 IC, *fffl«*l 4©MHLtt, 5 0 nmE(T<!:ttl«j; D$?£LVi 0 ft*©* 
Tpfcf-AU V^7 7^0«?#I#^2 5 nmggTJ&^fcfe, t£*©m^bf-A 

5 0 nmii6:5*6Tf»5. 
fiU:fcJ:?K tt*E*ISat5fc7U #«3£Sl0i:«rffliH«i4Sft*» 

«^t, m3m*^mvTj$,mj:n*mw?2> a s«i 501c, cvd 

(Chemical Vapor Deposition ; flsSmffififcfi) J; 0 #-^>:hy ^-=l — ^ 
16^ft$t5„ I^MfrilTtt, fcl&tof, *-^>^-/^zl-^1 6 «©JR 
»i3te*K*ft^4bi:LT^^> (CH 4 ) affile 4ffffi««i 4 fcflrffi Ufcgfc 
^M^iibT, 9 0 0-0, H^tnutiOiTfl.. *-#>t;fa-7l 

mvizmik<D*~-#>?-;^a_~-7i 6 *mi&tf;\zmmisnrc%-tf>j- j^-o. 

E©«fc 5 £**«©#«&•?«* A-^>t;fa-7l e &»&?•*£«>©« 

««te&#rs#«fc t>&*wifi««i 4 ©a^->s, mm^ntcm^ 11c 
-r*#rtfi««i 4©/i*->£^j&u as«i 5 ©±K#fmM*i£i 4 ©/<?*-> 
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0 <D^® Lfc©T, 1 tejfcUfcffiBfcSft 

iz&VMftftl l o»^l8TS$Il:OTl/, *rfcH«*i 4©WWL£»£ 
J; <W®tt,1rz>z\hffi t#*. 

Cm 2 ©£Jfc©JBffl» 

l©*J(S©Jgt8fc«toT*-Jl?>±y5 1 i-^«Jfi#:i 7£JBjfcbfc«, 

cieiT, r^^j iu, fa-yi 6 ©&ssi©ftg, -r& 

fr"fe*#**Rl 0OSIt*-*>ty5 1 a-^l 6©$fe$B£©Bg|fc*H5 D «fc 
oT, ^-^l 6©iS£te, *-#>^-y^ci-^l 6 <55^$-T 

(i§£i$-texg) 

^4A0i;^Lfc t t5f: 1 ^-^>tyfa-^i 6 ©JiHfcSJtJl 1 8£3fe* 
U *-#>t/^a-^l 6SB6I1 8fcit)B£t5. @tll8m 

iUTtt, -miktr-tm (siOj) , m.it'r^m (s i n) , #u-r 
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5 K, #U *^)V*?t7 U V— h (Poly Methyl Methacrylate ; P MM A) , & 

D (Plasma Enhanced CVD ; PECVD) fcfc , PVD (Physical Vapor 
Deposition ) fe, SOG (Spin On Glass ) & £ tl5 . @5£Jf 1 8© 

^4BIl;SLfcJ;5l; > i^UCMP (Chemical Mechanical 
Polishing ; fc3*ttfft$fjg) fciO, S^ll 8i*l:*-j]?>t/fi-^l 

#*J6©JgJRfc:feViTfcJU 1 8 S ( ^4BHKl3SbfcW»©IKC!> 

«*tfFEDfc£fc?flfflT£il£*>!rfl&Tfc*. S^Sl 
8 (C0:oT^-^>^-y^ ;i -^l 6«$tl§©T«>t;?a-^l 
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m 3 (o^m<Dwm 

KxmwtZo *mm<DMM<Djjmte. ±mmi(Dmm<D&m<Di&mj:mz&^ 
x. * $ 5 c i k J; o faii^g t b xmm ? z> z. t € & . 

Ttt, CVDft®-fT*5VLS (Vapor-Liquid-Solid) Sffl V> 3 C £ jotT 
=fcoT, 5fei®fCi^^F*3-abfc^7 — 7^>^-y ^3. — ^ 1 6 /^BrMO/N 0 ^ — >XMM 

/ j-^ — t* i e ©3fefflictt*«i^'asta*3B*fc'3ViTttwa$©i5j^Biix (m. 

Ata) , ^ 3 • S?ir— ^ • Or? • 7^7^ F • 7 ■<< V 7 7 

(Jpn. J. Appl.Phys.) , 1 9 9 5^, ^34i, P4207-4212 fcgBft 

-'7*&Mm't%rc*b<D&mtem£ i/Totniistts'boTfena.k < , ^-on 
±mm i <Dmm<DMm\z&\,*xm 2 ©^nct vxmmvft%<D tmux 
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LT«, ^lO^IofI^^2 0iItbt^LfcJ;5^if^, 

& % v> itmmftun &m v> t & & v> . 

friz, *mw<Dm4<DmMomnizffi%m^mmom&jymiz^\,*Tmw-rz>o 

mt, w,s Am&ztfWis Bm^mvxn xnn^mm-r^. sir, isa 
mmmi 8<d±\z, mmw&i eA^ia^i^j^^i-oi^^^^ 

sttiiigMi, 6 ©rakiAD^fcg&#£ . 

i^Tiiigsiin. cin^o, ^3.-71 eo^UjE 

1 9 A<fc£flS3.TV>&o £<9f2gi=&®2 Ote, *-#>ty5 1 a-yi6^I 
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#>t;?a^l 6pq\Zfk& QtuZffi&m 1 9 A##A£nTV>S©T, 
Jll 9AH Pigt" £*&©#-#>:*-/ 3^-:/ 1 6|*]©M:«1 9A£temm 

±S 1 7 ©# — 3^ — 7* 1 6 ©i«$ £J§— ftT* C £** 

t^^o c©*-j|?>t;fa-^i6H mbk:b£Jii 8 ataman, 

So 

^eait i:©iB^g2 o \z&tf2>mm#Lm<D~m&mT<b<DT!&z> 0 n'© 
ts^tcio^ogg (*#a#o m^mv) zftozLt&T? 

j3frj£©;6ffa©»*S$g£3li-T*£&ai» GMRAy KT?«^Stt*wrj;5K: 

^TMwtZo mumw2 o^©«s£*tt, mxit^<o^^>iznt>n^o m& 

6©ittH 9 A©^.©ta^^±#$ii- % If- A© MM ^ifr -5 Z\t\Z 

&vm&mi 9A<Dm<K*fa*ffi&m£iZMj?faiz"rz. b«m2o» 
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S^tK-r-S uiCiD Oltl 1 9 A©»<fb:#ffi IT#5 E t 
««T?€rS. E©£€f» *£ifi©Jg«B-Ctt, ittii9Aa»*-#>t;fa-y 

1 6Kl«kt)|H«StlTVi*©T?, !0^5*-^>t;fa-^l 6 ft©H'l4JI 

-yi 6f^i^,k!5?a:Slttll 9A4jfAt5«k'5K:Ufc©T, H&TtEgtm 
£©ffitr>flBMK2 0 JKttJi 1 9 Att;*J-atf > 

t/fa-yi 6 fcJ:0IH«SnTV>5©T?, R0^5A-^>t;fa-^l 
6|*|©i8ttJll 9 A©JBS&gfr*2:£fc<, W}g©«fl5#fa**»|Mft£LT 

S« 

Wtt«*#T©»£#iS©3g#0iJ» 

i) iz-o^xwhrnt^o ^:ns©3B^te<fc0®Jfi$nfc*-Jl?>^■/5 : ■3.-^ , 
fls3ftfc;fr— tf^y^a— 6 ©«iite5&lfl§"r* c fcaWT* 

s. 2:ne»©^^^tc<to(S3isnfc*-^>^-y^a.-^*fflv>T, m 

3 0*»O»Ii|ilIifcbTfti»tJ>faoW«Jrtfi3nfc*-#>ty5 i a 

* # f e d \z h mm mz-v $> s . 

C«0!l 1 ] 

S?\ SI7 HJ&V>UUI 1 3 H£#JSLTSgJB0!I 1 IC^ViTRWtS. 

tt, #Migtefcv>T, x^^— a©x*;^— «*, x^7c^f^-r^t» 

3 1 X$5&ZSYjf\S}mtt1fi3 lY$#^LS«k5f:Ufct)©T*5. 
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^3 i xLt*mMmizMj&t£ntc%<D~e&z>. Y2Ff6mg#;ftj 3 i y 
^*ts&i o ©^sia^atY^iSHc^psnT, Y^i^KtaM^3 i YHt 

^8|g|«> 3S*J3MRi 0 ©3mte43V>TX#faiBg#;ft3 1 XtYM^ 
^3 lYMi^nsClttaO, »«-*3 3*J^*tl}fc«SB**bT^*. 
»8HtSLfc«k5lc, ItfSfilOO^ICft X^|^IilSM3 lXHiY. 
*I^IJlEfiflg«3 1 YH£<DMmTZ>®:WlzmUM®3 3H$fl, X2ffa&MM 

«3 1 xLtYjjfa&uffi®3 iyl t(omm-f%>&miz{&umM3 3 L*:rr 

%<£5tei$tft1fi3 3f)Wmt£tlZo CtltCfcO* ffi*ajg«3 3Hft, #j5ifiS|S# 

J&#*&3 3©X2rftfC*W-S£MWffl»!TX, *Tfc;fo"6i«i&«#3 3H©X^ 

^1 W-H-A 1 2 A tiSCTtSS. aft#:*3 3©Y:£l5lfc 

*JW-*£M««*BTY, ^fc;h5i*fi««3 3H©Y36rfaK:*ttsiH||B (try 
tt, 09f»-?3 2©Y^TI^fc*ttaM»IIHIBIP Y&£tfX*;i^-tf-A 1 
2<0««Afc«DTJ6*S. »«A*/jNS<-rsS^, *fctt««IMIWPX, P 
Y4iii:fi,st'M3 3©fflMWH»TX, TY£Mft;t-5^i^§ 

^iPifc*w-*^i:osi4v>v^ m*f*&T3 2<DY#mz&ftz>mmmmp Yt 
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'S^ifeBTtiTfe-So G3a^^$nfclU*f^3 2 CD«^-^« % |i|jff»f 32 

(Dx^mzm-f^mmmmpxt^ mm (&it\z&m <Dxjjm\z&v%mm 
o<Dmm*mM*rz>nmi:te%>&5iz®LMt£nz>. zniz*®. mu&mioo 

it->7^f§1^5^ ^;^»3t©flS»I3»[fc«fcOx^;^-*«3!)fWtti* 
(WtfJIg) 

3H\zttfo°r%tiLWizm2<Dwn&ffimm£. mtw-m^t<Dmmm^3 

*fffi^^3 4tt, i^lS^^3 3H#J!t«a£«l 0 te— ^tc^IrI fcEBIS 

M©/t^->tLTM$n§, «fW««3 40X^|Rlfc*tt*-^i* (it@) 
DX^«k^Y^T[Rlfc^^STfffi mm) DYH ^M10W5I2 0|| 
»©^W*fcJ:D£t:D, £2 WfcBm^3 4©^ 



WO 2004/063091 PCT/JP2004/000080 

26 

&DX, DY^f<^§ s WffljS«3 4 0fSDX, DYH jSCgWfcttSB 2 

3 4\Z$TtiiVfzm*MmZ:l,T, *f$t©;?7-#>±y5F^-^3 6j&t-&5ER:BB 
5W$nfc*-#>^y^3.-^*Ji#:3 7 SJB/fcT* «rtttttt3 4<D 

^ DX - DYtt^n^n, 0. 4nmK±5 0nm*»7?**C»SLH t 

tfHlI«34CfftDX, DYf^tlfn, 0. 4nmW30nm£(ra 
ntf«i:D»*LVi. *-#>tyfa^3 6H, 4nmW3 0n 

m^Toieffl £ & & ©#t^ v*#> e, t& § o 

m\Z, ffimm®3 4«DX, DYH, 0. 4nmWl0nmaTm 

-73 6**»iELxteii*r*RHint*j/j\$<^«©T, a-:/* 

7 3 6©#*©*fflfc:fefr45fUH&£©fiT*KrlhU fclfcfi^te&gfcfPJn* 

fcttX*Ift*J:«Y^r|SlK: 1 ^©^©^-^>^/^ol-^3 6 £^/&-rs££ 
^Mt^5^?S50?, *-#>t;fa-y3 6 ©it&£#rttHR«3 4 
©^-feDX, D Y££-Ift£it-3C:<h5$Wi;bV^ 

«fm««3 4©X*IrIIC*W*HHLX, fc.ktfYyfrlRltC&tt^fifL 

Ytt, m&i63 3<D&mmf%MTx, tyu^ut, -r^t>^ni*f^^3 2 ©^ 

*/h*<-rae^, mm^3 2 ©jmminpx, PY^titna 
i?«fffl«t*3 4©MiWLx. LY^Mna^-et, ft*©?* Mjyy 
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Wfflfla«3 4©MWLX, LYtt, ^tflOOnmfiiraiCWSl 

»7t h U V T»j£rT1II&*/Jn©/^ — 0i|;U£ULj 5 0 n 

m, #5 0nm, *3 J; tKUU 5 0 n mt, ■^OMBBtt^lSI^O 2 te^te*^ 1 0 
0nmi&4*67*5. It, tfffiflgtt 3 4 OKWL X. LYtt, 50nm« 
TT*ntf«fcDffSl/Vi. «Oift'-AU V ©#«t|SISl*J2 5 nm 

^3 5«§ns. 

&:fe, »9HKwb&«k5fci^f 3 3©X#fiIfc:fefrS£ra«jJS»lTX£Y 

ut, mi 3mizmhtc&5\zffimmm3 4*tflin»i:»jjsn«. 

mi (Dmt&vMmtmmt-rzz. %> B *-^>tyfa-73 6tt 

^Mt^^7C^T|Rl^gH2?lJ$nfeWa«H^3 4 ©/^ — >&MJ&1T2>Z. tWojmt 

Sfc, HJ#rte^3 2 £fflv*Tx*;i^-t:-A l 2 *@*f*"&<5c: tk:«fc 

#*i3 S&JBj&TaJ^fcL&wT, IUJf^3 2 ©JSUWIffllHP X, PYSfl 
fcf S^ttClJ; 3 ©^KW^KITX, TYSMKlffclflllU #rl±}M^ 
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w, 2 omm. o^mzm m s -e-s <t z> \z l tz & <dt° & s „ 

<»»I.g) 

DizMffl-tZo x^M-t*^i2iiT, MjzBcd^ i <Dmm<DMm 
tmmiz3L3rz/-?w—*? zm^zm-sizu, /^jvx^yt<Dmmmmz^ 
^-«©$w^ffa ^i/Ot-e^?,^, m «A-;i/ x m sialics i 

o onitn. 

(#TfctiX*§) 

2(dmm&±®z>£. mmxmz^xmm^nrcx.^)i^-\£~A 1 2©x* 

i«> k^m^i ih^ii 3 AizMmvx-^7ii^^\zmm^nrcm. 
mvtx&zox*. zmzftfoLT, ~&7tt$}\zmni£nf£W.mw;<D u ? 

^*^1@LTVK(DT, SflHcMST5^#iSfcSil2tf>%ft (tfc) ^flfffl 
bT> tai«4 2^$tl§. bfc^^x, |ftilM4 2}t 2§ig4 1©$fc 

«^(c^^$n-5„ ci^t, ^Mttt, ^j@4 i zmummi ovmmizw-n 
s^trapa-sv^. mx.t£* mmmm4 2«, ^1 40(c^bfc^5^^®4 1 

#TtHM^4 2iftoT^Tfeck^. $>%W*m 1 6 gJfc^bfccfc^{c:^®4 1 © 
£ tf* IS iZ frtf T © iZ Mf& £ tlT T % £ . 

z\n\z£K>, £hftmMzm£r)tiL%ffiiiiM®4 2tm^ntc^m4 
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«4 2 0TO^<&§„ tfffifiggU 2©ffiWtt, J£9ftK:lS3l 2 <D%M®M 

tlT^-pfc 5 0 nm^S^ItSti^TfS. 

*^TIt H§l©Sl;§£©^Si£J|&D> Wffl««4 2*t£jg 4 1T*D, 
5fc^Kfc3fc:^oT®r®»;&t/jN£<&oT^£©T, WtH««4 2 ©<B©|Rj|||lKfc; 

mmm^4 2 ©ffiwcjittw&fflfc^Ttt, m 1 (omm<omm\z^^xmm 

n®l 4©«wter>ViTKI9bfcotra«K:, m2©^M©#M«fcWmm« 
4 2 01iiaoTil*5tl5^ fldS-fcTSgl 7Bte3Kbfccfc5K:Wffl«tt4 2 

nr^ti—^>i-/^ = L-^m^A 5 $Mts*i^i:fi, ffiu<i«4 2 ©<iw 

tt, 0. 4nm£(ii5 0nm*»T*«:i 1 JtffiU, 0. 4nm^±3 0n 
m^TmaiOJfJK, 0. 4nmK±10nmaTOniiIl:ffSb 

fflJWIffllBP K££jg 4 lOHRLSi 

0 OnmKTn^iWSK, jjic, 5 0 nm^TitMiO 
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^^^^•^ii:i^^tc@aMbfe*-^>^-y5 i r L -^3i#:4 s^^ns. 
3 ] 

(tffttJXig) 

2 ©MS*£lti&&<h, ^MXgfc^VsTflBltSnfeX^^-tr-A 1 2©x* 
KMtR«3 3HK»«t**tf»Sl O03nfij&*|SjHLT, ^5U« 
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%o z\z\x. ^^^o^^^^oc-e^^r^^jt^viT^, \z^xm i 
i <DK?->&mT%mm5 3>o*#sn&o 

mm DYit st**a&u o ^*3^^.^2 own im o^mmiz&yfe&r)^ 

<&-5, #TfcB^5 2CtSDX, DY(t HCStfH'tefg 2 O^H^IIC^©^ 
£<fc 0 * Affile© lit £<h fcOTab 0, i#atl OiI*lt§^2 0M 

o^-^r*^0j®-r§ ia Dfi^oy* b u v ^ y ^^mx\t^mx$>^ 

#rffii§^5 2 (D^TfeDX, DYC|#6!))5:itOWT}t 2 td43 1> T#T 

H1I«3 4 0^DX, D YfCOViT^HJbfe^tlUMfC, ^20D#(®©#^^ 
iWffll«5 2 ©/Bj£(C=fcoTJ£&£>£;n.2>^\ #iJ;U£|g2 0 bfc<fc 5 

tB«*fS5 2 WTi-j£DX, DY»-en^tl, 0. 4 nm^_k5 0 n m^Tfe •£> £ 
£;W£L<, 0. 4nm£l±3 0nm£tTT^n«iDI?St< 1 0. 4 nm 

t*3tj-^wPiL y«, 3 3 <D&mwmMTx, tyk^dt, -r&fr^® 

££3 0 i^fiA mm^3 2(Dmmmmpx, py 

<ha«T?€r, ^*©y^- huv^^y^-e^oJtg^^M^p^iiiLx, ly« 
5 l&ck ztmmmms 2 &Mf&'?%z\t>b»smx$>z B ^51 ^^mmmm 
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5 2<DffiM'LX, LYIt 10 0nmJJlTT»S^t^tt<, 51:, 5 On 

gd^st ^-^>^-/^3.-^5 4$mm5 30^5 1 
m2<DMMiz£Z)Mj$.znf£$zm5 1 (Dn^-y^-^yt-^^zum-r^ &5iz 

is^a (z\z\T»iz. Mm&m) frzte&mumfai 0 ommiz, w^mm.v>m 
3 r^uix^j mttmfai 0 (Dmm*i&m2i*:z>z\iiiz&Q, m^i 1 \z 
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n tz & rig 2 <Dmn t v tmt* l tc % © t mux & % » 

^6 4«, nummi ih^i 3 AizM^vx-^Tt^mizm^^ntcm 
i^TS5©T, z\nizttifoVT, -frTtjjfaizmmzntcMVzcD u y 

Wte;*:i*<&3. &e6 4©«Wtt» IlWCIliTOl OCMgClf 
«!l»'r*Jlt»C<k0t!e*©7* 1- U V^77^SfTWpIiT*ofc5 0 nm 

^6 4©<Bw©jn*«fc««, «5ifi-r*at*©fflaiK:j;oT3£je>6na^ 

MZtf*-#>±;^a.~7Mmft&Ml$-tZ>m&\ZU. ^®6 4©i|iW«, 0. 
4nmK±5 0nm*lTfe5Jli:WSb< 1 0. 4 n m^± 3 0 n mKTT 
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»ntf«fcO»*K, 0. 4nmH±10nmaTT7*n«3Sfc»$l/H. 

2§ig6 4©raRIL, T&t>%»#*i 1 1 ©3EH|#|SjK::fettS&jg6 4© 

©«*SWIHP;feJ:tfX*;i^-lf--Al 2 ©ift«A fc^UTJtS*. 

*&fcJU «»BMWP*«IBK:^SS^je6 4©MWLS«ifflft: 
fig*©?:* MJ V^7 7*T?tt*Wf6fcttlfflfcWI!SLT&jB6 

«©^i£ £35 Ti&HJ! L fc © <h HUHT & & . 

(*s*ia) 

2 2AHKSbfc«):5fc, **ttffll7 2 ©63*/t^->#^j&jg/£$n 

ffil^T. f£2 2 BKl^LfciaC, MSS 6 5 ©|§jg 6 4 ttfi?M7 1 © 
^ttt!7 2 ££*ffa;£ii:T?&S&3#S. £©£#, fc^#ttl*]±©fca&, 

*©©"&, MM 6 5 7 ^22 CBCibfcj; 

«7i®±c Mm&m m) j;D^5ig?/^->7 3^$nfcM7 4 

<fcoT> — *fc©«&6 5jfc5^»©ttte^i£;K7 1 fc£j@6 4© 

^^DiibT^® 6 4©#tt*B«Stt*Cfc&£tftWfBT**. 

ccit, rgsjge 4©$fc«Bffij t« % ^jg 6 4 zmtfrntii l o ©SEMfcTOft: 
*¥B5H (£2 3B*£tfg2 4B#JH) ^640^$ 
^r^W^ftV^. Uc^T, Sg2 2 CHfciRtfcii fc&fi 6 4©ft 

«©^<£^^^stR7 1 Kti¥itfej:^u ^23 miz^kvrc^oizmme 4 
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£fc&&fc^&ffi.7 1 fcfe^-T-Sct O fcbtfeJ;^. &£^&|g2 4|3f::^Lfc 
fg 2 5 m\Z7ikLfz£ O \Z, r®^/^->7 3$«litlTll7 4±(: 

marten 1 3 ©^mwp^iRsiBift-rscifcj;?)^^ i i <d& 
z>z\£\z<k<o, -^(Dmme 5^e#ic©t^st7 i izzzme 4§fe?iT 

g«7 4£*fifctf^t-S£<hatT*tlK&3. 
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. I2 6@)5:^LI3 10$#itTfIffij5$p^tS o 

ft&^tfY^ftfciMsi^ 1 0 ©^It^LTX^fSjf^M 3 1 

IS2 6 sfc^L^ct -5 1» i o <D&mK.—$z7G-fi-\mizmm-zwt 

Ofg^Xg) 

ff5^SlK7 l ©.tic, (*) «k t>&*te^/x*-> 8 3^x^7c^|fo(c 

(^111) 

16^4 tra«fcUTfi6fiXg*ffVi, 312 8®K:^bfc«k5fc:, te^ 
!/l8jg#:8 6 

^2 9^it H©«fc-5icLTS«8 4±t^^$nfc*-^>^-y^i-^ 
£tt8 6«&?l(ttJfc9A (3 7. 5«) =*5nte^T*^«© S ^ 

&8 4±fc:^Sbfc^-#>^-y^i-y 8 5 KlfcNfcUT^*. 
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^3 0S(i, ft2 9m<Dm\,*Mft<D*!kttT5:Z&±VTm?SEM (Scanning 
Electron Microscope ; SSItfH^^) ( 5 7J fg) ft 3 0 H#> 

JB3 1H14, ft 2 9 Hfc*V»Tfi<J!,**«#fcWH©*<.H,*. 

?!l£*lfc3J!ig8 1 0/1^->&^r-r«lR4|8 2 5»§:t^Tt5 t 

#gJBMfc35HT%>, SfeiB8 l©5te«fflJSttte««7 1 fcte^f *«k 

CX&tt 6 ) 

I 3 2 AHfeti LI 3 4 0$#IUT^ 6 *«0Ote, 

(»BllX8:fe«ktfgSjgj§Mfcxg) 

LT#»I8*<ktf3fcjB#JfcIS*fxV>, ft3 2 AHfcSlfciifc, Stt&K 
9 0 ©OTfteSfcjB 9 1 ©/l^ — >**f *M 9 2 

tt^T\ ft 3 2 BEH£^bfcJ;-5fC, ^g9 1(!D$IICtl9 3mn. 

*&jem-v} l z&mMmtVT<D& (Fe) cj;D^$n, ^9 
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Rtttt^: l/TO*ffi*ft5 fc©T*ntf «fc < , ^©JM^Jteu ±BM 1 ©HIM 
i33 AmiZ^kVtc^VlZ, m&9 2 <£>^?g9 1 itfe?St7 1 <£>3« 

*i«Qfcjjn£E&avittiip^«ia&fT5 ztfiw *bv>c: tut, w^o^^^j4 tig 

•5 (CI, 0g&«3S|je9 1 0»&I5fti9 3 SMtS^IIMiiLT©^ 
(Fe) ttlg«ISE7 1 fcfB^Sft*. c5bt> *E&9 3 — ©*m<k 

2*i6^ft©«[fe^X«7 1 CM9 3 MLTSS9 5 S**fc«jgTSJ: 
£#tT#3o te^*i»D3g-rJlifc«fcO*Bl9 3 tfWib « 

rX*JK^XS**DjgbT^jB9 1 ©^®f£frfc&^£I?j&t-3C£&£^ 

*>j:v>u storr situs 3©±K:«ffc^*jR*afaT^bTfe«fcVi. 

2 3 111*3 cktffg 2 4BS#J||bT&IJJ!l,&©£|p|«T?*.5. 

-^9 6 l«^©^-#>^y^i-^9 6*«ii««K:iB?a*nfc* 

^©i^M^JTU, ^i9 l ®gffif:«9 3 S»fifct*J:5li:LfccD 

*f*«9 o©*mttttsn?&?K mmzfocxmtR<Dffiw*fetfz>zttfX'&z> 0 
#»0y-efc, M9 3T-mt>ntc&m9 i©ftffiffi&4*£9£tK7 1 
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«^T, *3 5 AHfc^b£3 5 CH*#J»LTgJgm£K8rr*. 

«M4© rigflij fc&^T, JS«6 5 «fc*lE^X«7 1 £©«#» 

£3 5 A®\Z*kl,tc&D\Z, *»«4fc:feHTJB2 2AHfc^UJ&2 2 
CH*#i«LTRMLfc«fc'3fcLTliaBfi!)ft9*ffV^ &ffte^»& 7 1 Icjg 1 
©f|te^/1*-> 1 0 1 A&IJ/&-r3 0 

i3 5 BBt*ifcj:5i:, Ji^e 5 ttte?it7 1 ttDmttm&m 

*> «^aSlfi6 4©MIHL© 2»<01fc^f6LT, 2|U@<Z>$fe^£fTS 0 * 
©©t3> Si6 5^?Hg7 1^65lfitt, *3 5C|Hfc^Lfc«ke>fc:, 
^10^/^>->l 0 lA0>|'B(iDtt«fe»2 0lE9^->i 0 1 B#t»j£ 
SnS. £©<fc-5{CLT, *lO(S?/t^>10 1At»2C(S9^->i 
0 1B^6&«|EW->1 0 1 ^*-r-g>«^l 0 2tf*»5*i£. 
#«0TO3U IC6 5 &«[|R?Xfi7 1 t(D«»»ttI*f 6LTM6 5 

*>«kV>. Sfc, *©*^K:«, W6 5i:|(S«|E7 1i(0«#tttt«, ijg 

i6 4O^lL02^©lfcW6lT, 2®@©te^*fTVi, Jgl©^;^ 
->1 0 lAt*2Cfi?/^->l 0 lBt^tLTfH^:^n5 
<fc5KLfc^ *l©te^^->i 0 lAi«2©fe?y^->l 0 IBiO 
HQ Bitter bfc*^T&£&gttfcVi e 
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#>\Z, S3 6 Ag[fcHLS3 7 0&#aBLT^M8£ffcl|J§-fSo 

iaxiilg^i^ifiKlg^fT^, S3 6 AEUC^Lfc^fC, 
Sll OCglC^gl 1 10/^->$Mt5. 
(#fli) 

$^T, S3 6 BHI^Lfc^^ 1 OOmmi Hi, ^Hi 

fC£D, S3 6 CH£:*Lfc£5 fc, &J1*^ 1 2 0 £1i/&"r 3$c^\ ^11 

i (D^mznmv. ^isti 2 0 oum^of3:^Hmn^-> 1 1 2 
#t;^->i 1 2£tt5Sti 1 sfMu&o-s, S3 7HRc 

^Lfc£5\Z, Z\<DttM/V?->l 1 2 MtbT, 3±£;*7-#> 

1 2 *^^-r^j:5tcbfc©T, &mmmfr*>-&z>ttmrt$->i 1 2^^a^ 
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9 ) 

na^i i ^*rsmi o ©^M^^^-a-^ r^xgj 

£tex@j ££-g-£?fc©T&£ 0 *-©©•£, ¥fite£*ifc3?ig©±®fc#--#> 
(i§Sfcxg) 

bT©# (Fe) C<k 0M$tlT^-5. 

mmm^i ocDumt, ^^-7&mi&Tzt£®<D&mMmi:L 

(gSfiJgJEifcXg) 

»MXSfc^ViT*«S«l 0©^M*^H!$-a-fe©^, iW-f-Al 
£©££, *»XSK:*ViTfl8»$nfcx^;p^-if-A l 2 ©x*;i^-s#s 

&) ©/^->tbT^StlS. SJSjBl3 4©« (8UB) W, ffefc-feSft^ 

1 1 (o&mismz&nz&m 3 4©Tra©Tm«, M^js^^w^ji^ 
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ifift^iza, 3 4©ij®w«*#<&s 0 towmmz, mmv&siz, mu 

»V>&2£iBl 3 4©#Wtt:fc*<fc*. 3 4©<BWfciU HWfcttl^I 

0©jij&^St©II^©±^£<fcO*^v>ftlc<zMa££: D#3fc 

«^tfA-#>tyfa-^SWt5*^Ctt, £j& 1 3 4©ffiWtt, 0. 4 
nmKiSOnm^TJJSCt^ffJK, 0. 4nmPiJ:3 0nra^T^ 
nfefcfc D#?£L<, 0. 4nm^±l 0nm&lTT*tl«I[C§f^U^ o iftfj: 

^@i3 4©r^PiL > i©acw3Erienc*w«g5ai 3 

4©p P iPi (bfy^) sft^i i ©25B8w»»iTfcj«:i;T» -rftfr^mflfteT 

l 3©«JBM«P*J:^x*;^-if-Ai 2©»fiAl:fti;T£*5. ^SA 
*^<ns^ Sfctt* AMIMMP«IRIHic-r«lS^jSl 3 4©MHL« 

^13 4 ^i^pJigT&S,, ^gl 3 4©r B 1PiL«, flIAtf 1 0 0 

nm^TT&3££aW£L<, Sic, 5 0 nmi^TtttlU^ £ L 3® 

Jfcfc, ^39 A0HSLfcj;'5(I, 13 4 ©«B©IH» 13 5C, 
JB1 3 6£^fifc-r&. £©ii&^Jf 1 3 6«, ilt5J:5f:CMP^ei 3 

4 ©±® *¥fifc*r*iR©¥:e<ft;ji i: vxm^ e. n& *>©-?& d , m^^mt 
n*. s&^jii 3 6 o^tt, ±js©— ttfl2^'r*©fi&, ^far^m, 
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<> 2ligl3 4©-gB, fJA«lM«^^H 3 6/5^^tf}f§J;5(C 

$c^T, H39 B^tC^bfcfc^C 3 4*3i^aii*Ji 1 3 6 &M?L 

(iCMPfaD^l, 2§jgl 3 40111 3 4A&£ZtM&&mi 3 6 ©±® 
1 3 6A^™bt5, D> f^b^tlfcil 1 3 4 A £#T<g>3iig 1 

34i, ^jgl 3 4©{giJM^«'5 i^fC^® 1 3 4©±®1 3 4A£ffiffi£-fr3 
1 3 6 ^ttSSSl 3 7^^tl-5, 

¥ffi{k;$tlfe±® 1 3 4 A©ifgWate, ^jg 1 3 4 ©ifgW© t 0 5 £ffi© fSB 

rtT> cMPfc<fcsw»«riate < fco«!i»-r«c:t*«T^*. -r^fc-fe, ^gn 

4tt^feaifc«:SfcfleoTWfHiS!5^/hS < &oTV>£©T, CMP fc«fc«BW*I^M 
Sfi<nS2±Sl3 4A0«WalU*<S:S. fcfc, %j& 1 3 4 OHOffiL 
tt» ¥Stt©]iul££>IUT|ig-T&3„ 

bfe^ox, ^jgl 3 4©_h® 1 3 4A*Jpfiftt«J:a:fc«kD, ±il 3 4 
A©4igWa£, £S 1 3 4 ®*W£R«IC, »7t h'JV^77^fTtt 
^nJtlT&ofc 5 0 nm*$t£T5£#fc, _k® 1 3 4 A©ffiSM3,fctfJg:R©«r 

^13 4©±I13 4AS?fifbl/fe0-6, fllfctf, »40Ht7rbfci5 
fc, C1©_L® 1 3 4Ate*mbfc«£«f*£UTaMRl 3 7 ±te*-aj? >±y ?■ 
3.-^1 3 8£/#:g£-tf % IMic©^-^>^-y ^ol-^I 3 8 3&Jfi»«fcB3^I$ 

i^^^f 1 1 ICJ&tffc&ffk:^ l 3 4 ©A'^7 — >£^JG&U -€-©©^^^1 
3 4©±® l 3 4A^W§i5(:Lfc0T?, JgKm&&£CftiHg3&$ffj!| 
ffllf <5C tlCiD, SfejBl 3 4©ffiW;fecktf±i51 3 4 A©*lWa£, fi£3fe©:7 
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X^;i/^-H-A 1 2 S0*fS**21ite«fc 0J»^* 1 1 $^-^^> £5 
fCbfc©T> ®*f»^l 3©«aBMIBP**aiffc:-r*2:ifcJ;D^^fl l©ag 

^gJgfllTtt, ggjg 1 3 4©±M 1 3 4 ASr^SftT 3£5 fCbfc©T, 
±1134A0iWa£, ^jg 1 3 4 OfiWt mU\Z, »7^h'JV^77 
-f^^Ttt^nltgirab-pfc 5 0 nm*iit§ift|:, ±mi 3 4A©®;j*&£ 

1 0 ] 

<U*T, KiRiV^) HO^Un. gil4 0 1t ±fB»0i| 9 ©»& 1 

3 7iwc, mmxm, &mMf&xm&£wm.ikxm*ft ^rtciot^ 
f i o fc^^a i 3 4&&zsm&frm 13 6 zmrnv, 

mmi 3 4©±®i 3 4A*itfiji*n 3 6®±n 3 6 A^^jfi-ffc-rs. 

M28 1 4 0 ©S£jg 13 4 ©_h® 13 4 Aitfe?It 7 1 ©Sg^lM 7 2t^ 

i*j£#T®ig£-&3 0 c©i*, ^¥#tt[pj±©fc*> ^si:«i;t*bia^ 
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^-©©s, Mi4o&*M&«tii7 lj&sgisarrfc, i42Bni;sifc 

idfc, ^S13 4©±® 1 3 4AO/^->^ Mfe^S^7 1 fcHE^Sn*. 
£5 Lt, tt?It7 1 ©±Kltt«kDfc*te^/t^-> 15 1 StfSStl 
5 2^M$n«. <fcoT> — tfe©S«l 4 0»6^KOltfi?SK7 1 KSfcjg 
1 3 4©±@1 3 4A^ITSI1 5 2 C itftTSS. * 

fc, ^gl3 4A(!)±I13 4Att, J; o mm^^nm^iOU^'D 

%ffi'PtZ<, ftZ&m— fcft^T^£©T, 3fc^/\'^-> 1 4 1 ©®«$3j;tfJ8 
fctt, f?OTfi{bX@©W0£#D5ILT^jg 1 3 4 0±I1 3 4A©7B^£H! 

*te««7 1 fcte^/X^~> 1 5 1 i^MbTlil 5 2 £«Mfcbfc©-£, 
09;tt£» 14 3@t:^u&J;5H> i0!g?;^->i 5 UttiittlSl 

5 2±fC*-^>^-7^oL-^l 5 3£/&;ft$i*, lti!c©^-^>^y ^=L-Zf 
1 5 3*t]fi[*«fciB?!ISnfc*~J|5>^yg i a.-^«jfi#:i 5 4£^/&f &£<h 

2:©J:3K:#5feJfi©JgaBT«, ^jgl 3 4©_h® 1 3 4A$tfe?S^7 1 

fe?ts c t5ia&©^ — tfc©Mi 4 oa>s£»©ttte3E3E4R7 1 

3 4©±®1 3 4A$fe?LTMl 5 2 SifcfifcSgjftf £ CI 3 0 

3 4A©_h® 1 3 4Alt ¥SfbIgfc J; D®«*«ktf^#©tf S^fftfJ 
li$^-^oT^5©T, ls?/t^->l 5 1 

1 1 3 

i o iz-D^xwimt^o *&mm\z* ±m&MM9 tmrnz^T 
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^izmm<D^^->iz^cxmm^tircm^ i mmmui oog® 

x*u &feom&^ftvAK<D%im\z, ^-^>±y^^-^©^*^«)©j 

(iWWMXfi) 

it'r'tmom. mttr^m, #u-fsK, pmma, 
# >i- j ol - $ -e-^ c t ifix % z „ 

^XKcbD, MI&mWJim&ZZTL. ^13 4©life»i3 4BP^© 
StSKfllfiriJ/l 1 6 l^^^tlfcS^l 6 2 3W/&£*13. 

S«l 6 2*Mmhtc<DlE>, Mz.it, Jg4 5®{C^Lfect5(C, ^i 34C 
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^a.-7ffim&. 16 4 £Wf£ 

SI 6 1 $Mt5J;5l:lfcO"e, &jB 1 3 4©ft$fcOT#l 3 4B©*fc# 
#l\Z. ^4 6 0^114 9BI£#JiLT\ *^^0^5 0^I©Ml;i§ 

(o^m^mmvtcn^m^<Dmm^mz^if^^xmtmn^izm~(D% 

(ftk&EBlg) 
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gfccktK i^l lOiSM^l 1 Hfc*#J&"r*4fcfifc^2©toR&$rttt£li\ 

«mi otewa»«i 4**t*35«i 5«$ns, 

iggV>T, ^3 0(c^U/c:X@(c:J;i9, Ml5©±fc, C VD&lc «k D «»© 
WttifH«l 40/t^->IOM-#>j:/fa-^l 6 fcBBfllSnfc 

7 owg&sn*. 6 ©m», mmttezmm 

ib&mnnmt* ^^#©^£<fcD£©££tat^liBT?<&.2>. io©i£;Hi 

7 o fc^sn^-^v^y ^ a -r/ 1 6©»&ju '>^wnH'>^^gt'gst 
(#jiim£?§^x@) 

*?\ SS4 7Elfc^LfcJ;5 fc, M 1 5 ©SMfc*t IT, x^;U^-tf-A 
1 2£m#T&Tl 3«$tfc«l 1 MlStSl 8 0H£H&3& 
fflT^A*. "T^fc-fe, Ml 5tHU)fif 1 3 £©*B*t«£:<M*, igl&Xli 

K*3tt*fi[itj: o #>j-; 7 1 6 (DMomm (tr-/^) of^t 

StJltiaoT, .J»^ 1 1 ©iSM^l 1 Hd*, #-#>^y 6 

© n © 4» m © s ic » jEdc $ n J: ^ fc -r 3 . 

I^W-H-M 2 (DX^;|/^-»tt, ffi&ffittl 1HK1*V»TM1 5© 
&m&®ffl (T7U-->a >; ablation) 3n*«k"3 fc«!)£;*ns. cnfciD, 
fg4 8 0fc^Lfc«k<5 ¥fr**©»»*l 8 0*«, A-^^/^a-yi 

*-^>t;fa-^l 6M$nT^5fiItt®£Ml lL(C*f^-r^>© 
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£SH*1 0 AZ-Wtitir^m (S i O z ) , m<kT)VS.-V& (A 1 2 

mi 8 o zmj&-f&mzmttmmi o&5G±iz®m?z>&?iz~?mt, mmi 
ftmmi 8 o o a\z 5 izMi&-§m&, mmi 7 0 

&^lznm&)\ZftM-tZ>££tf-T:gZ><DT*fi?2iL\,K 

Sk±\Z£Q, **15t, Z\0&1fcl 5 lzmM(Drt? — >'effiWZWt*l — 

— mf-oft l x iri .5 . 

(FED) 

*V-F/^2 0 Ott, _tj£Lfc[iMil 7 0 JW/fcSn&SlK 1 5fccfcD« 

%-g\Z)fcsUT, ^.^kO&fa 1 5 ^^-g-bfcfeO^fflV^ C £ fenJtlT^^o 

1 7 0 ^ (R ; Red ) m<DjJV— K«@2 10R, i (G ; Green ) JB<£># 

1 0G;fe«ktfW (B ; Blue) ffl©*y-KM2 1 OB^lt, 
r - ^ h* 7 -f A' 2 2 0 tgi $ tit ^5 . V - K ii 2. 1 0 R , 2 10G, 2 
1 OBtLKt g*Uftl 8 OaoTllStlfeHlill 0 ^JfflLTfcJ; 

7V-F««3 2 OR, Gffl©7V-F*«3 2 0 G£«fctf Bffl©7 / - Kftff 
3 2 0 B^ l®^¥ttT32Sfc|2M$nfc^^*^LT^S. 7y«-Hitt3 
20R, 320 G, 3 2 0 B«, #jt7V-K«*2 10 R, 210 G, 210B 
fc*fbTi£^i3S§nTV^. 7;-F«l3 2 0R, 3 2 0 G, 320 

Bfcfct, 7 + t>K7i'A , 3 4 0™§nT^5. 7/-K*«3 2 0 R, 3 
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2 0G, 3 2 0 B<DMWmm3 1 0W<D&ftiZ\&. Rffl0»i3 3OR, G 
ffl©tM3 3 0 G*i(^Bffi©^M3 3 0 B#*n«l»fifc3nT^S. 
C0PED-CI4, M«7y-H*«3 2 0 R, 3 2 0 G, 3 2 0Bi*y- 

H*ffi2 10R, 210G, 2 1 0BtO|Wfca^Wk:«ffi&^Iip-r*i, *o 
SSjSfcffiB-rsftfll 17 0 te*V»T«Ht«iP4J[ffi*»jeii 0, ®^e" J — H 
BB3 2 0 R, 3 2 0 G, 3 2 0 B (3 ft ttT&tfi $ ft* . ISl7 0^M$ 
nfcB^e'tt, 7y-Hlt3 2 0 R, 3 2 0 G, 3 2 0 B KlStt & frlfc^ 
b^Vi^iSffl^?L&iiiilxTm^#:M3 3 0 R, 3 3 0 G, 3 3 0 Bfc«^U £ 

Ttt, ill7 0C«>t;fa-^16^ «£*07*h'jy^77^ 

^-y i 6 £/&es-ii-T|5iiii 7 o sMni^cbfcoT. m»^i 

©/t^->5ID y ^3.-^1 6#«flJiEk<ffiW£n&l!*«i 7 o 

t*ctm<50T?, ft*©?* h u wzry * zmmhtcyu-txizit^T 
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frlfil 1 S:#^§<fc-5^Lfe©T, Inj^&^l 3 OfflMmm? £ £ £ 

7 ofim^izftMzn, FED©*v- ka°^;u2 o o thxmmtzmz. # 
it^i 7 o ic-r-* h*7^/\*2 2 o zmifai'TmtiimznEE&mn'tzztfiix 

/ ^3.-^1 6o5ij0tfi©ttn, mm&<ftMmi 8 o sMts^i^T 

1 2 ] 

-f£> 0 OTi8 0$, 6 Olfi^C^Jft, 0!| 

*fc£2?iJSk:^j&U mBi(D^m 17 0^ #-#>;>-/3^-:7l 6 2 

3.-^1 6 <D3?\m, immzftmm 1 8 o £^/&t-&££*>-5jftgT&&;i<i:« 

£C9«fc 5tS.m$L&m(DfrMM 1 8 Ote, S^l 5 0lIfc-|-^5iM4 1 o 

(nT ; n«jE©SSSc/6^n^2) J: -5 fcf 3 C £ fc«k o Ti^T5 £ £ 

#T?3*. C0«fc5te&IHI«JM»!*ft!HiP'r*2:i:tt» MtLU. ^«»^dcXSK: 
SUTJB^aiatJrtt^ 3 0©M^!ISfSS, »MXgte*W*IlIJf»^i 3 COM 
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mmmPOmmg (nP ; n«iE<Z>Mi:a>On^2) ti^tS^tilioTPl 

s« 1 5 tm$rfe z ?4 3 o toffi^wj&ttBtt, m i ©mis©»t8 1 

CSEJgfcl 13] 

15 l|§I&V>LSli5 3@^#ilT, #^<£>»0)J 1 3*W§H"r*. 

jets. 

(#fHf»^/&X;g) 

fil 5 1 Stl 5©gIfc^bT, I*M-lf-Al 2$@ 

ifrte^ 1 3TIHilT£-£;fc$i#3J 1 1 ^g$Xigt« 1 8 0lI&5fiffiT?4A 
5. *r»to*6, 1 5 t0^f 1 3 tCffi^WJififiS, »»Igt*tJS 

x*;i/=£-tf-A 1 2©x*;i>*-«tt, i^m^i iHfc*iV>T»«i 5© 
fx tttt®£HM 1 8 0 WWflBttl 4©vX^->£®a£LT, -e©^Ffl©^S 
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isrcxw\z£Vffimmmi 4 \z* -^>^-y 6 ^^^xmmi 7 
o £^/*rrs. 

& £ g & c: i & mm izffiit-? % z. t ^ & . 
mmm i 4] 

HI 5 ©^iSO^ilO^i&IgKl&^T, ^fl^M 1 ^IrUH^ JL*)V 

jg4 7 gi*3j;^4 8 m&mmvTMw?%o 

1 tmmizLT, m7 mtz^v&9mizmvt£j:miZckiommij: 
cut, ^ioi, m 1 1 s&dctfsg 1 3 miz^Ltcumz^ vrnmumzn^, 

(IM^J&Xg) 

g^ey 1 tmmizhTmi 2m\z^Ltcj:wz^r). ^ssnjt^ufc 
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s-&Tifc«i 7 o siiEts. *-^>^-y ^3.-^3 6«waj«s^3 a\z<d^ 

«!V>T, *5 0^Jfi©^l8tRI«fcbT, »4 7H*«fctfl4 8Hfc*tfcI 

fr»tt©$H«»i 8 ow§n$, 

(FED) 

©T?**. iOFEDIt * V - hVUJl' 2 0 0 1 7 ; - H/U^ 3 0 0 

losses *iT-*Mtsn, ftwxMi^nt^s. *y-KW3o 

Ott, ±i£bfc£sffil 7 O^Stl^SfiS 5 fcJ: 9#tJ&3ttTV>£. 77- 

COFEDTI4, Mtf7;-KM3 2 0R, 3 2 0 G, 3 2 0 Bt*y- 
F*@2 10R, 2 10G, 2 1 0 B £©fflK:»&«K:*JBE*BJijrr* ^r<D 

£j&fcttirrsi£«i 7 0 iz^^xm^m^waa^mc 0 , tMi3 3 0 r, 
330G, 3 3 0 Bvmytftvmmz&r), @rgoii^^$n§. ^7? 
a, Kii 7 0 ©#-#>:*- y^-:? 3 6*t^fis*^^T-^7c^sa^i$nT 

^©ck^lc^WfliJTteu gJBfli 1 <fcP3«K:, x^i^-tf-A l 2 ©x*;p 
X. HfcrS&l 0©SSfc-^7n^fafcBB^J$n^*fW^3 4©/\°^->£^ 



WO 2004/063091 PCT/JP2004/000080 

55 

mmi ltmmz, iwftf 3 2 sihti^^-u-a 1 2 *i§jf 

MPX, PY*ftiflJt*i:tfc«kt)|»M3 3 0aillI«JS}(STX, 
CX»M 1 6) 

m pi i y # ift fc 43 n % m m <t m&xL \z mm-r & c t <§> . 

T * fr "5 C t & £ rT flg T * £ . 

18011 fc-tf^y^a-ys e©«*aK Mz.tt2mmzj&$.-?%zi:b 

mizmmzit. &te<£bfti®mtm2<Dmmiz£0Mj&znrc&m<Dn?--> 
***r*K**»^-r*j:e>icufc«boT?**. sat, *£jfi©j*i&tt, 

%ffii&&mizfcm--(Dft^zttVTwiw-tz>. &mw2 tmrnnm^mm 



WO 2004/063091 PCT/JP2004/000080 

56 

U4 3 £JE2/&T3o 
(l£«SJ«Iif§) 

®17 0 (i6 0S#I) £^^3. fg5 9 Am\Z7ikVfr£z>lZ, 

3 tm (c) ct Dft-5>M 5 1 o t&ttfiimwLTmmvm 
iznm&wfiQTz. 3 fc»^4 i *«§nxu§®T, ^g4i©fi 

iTt^SO, ^5 9 BaCSlftJ; 5 fc, # — ^ol-^4 4 £S 

jfi ESS 2 -fr 3 ckoT, ffimBEl?^ — #>j-; ^3.-^4 4 

-^>t;fa-y4 4 (DmfaVkfim^o-e, f ED<Dm®£vxmm-?ni£m 
mmmm4 2\,zmmvx^rcm2(DmM4 6, -t^^^mmfDmrnxitm^m 

1 0 &i*tS» 1 0«R t UT, «*.fcfy> (P) &m%a 

m^x. m5<Dnm<Di&m£mmizLx, sg4 7®&£ztm4 sHfewLfci 

^>^-y^a.-^4 4©^J*IfiIigLT, •e^fMO^fiC^il^l 8 0#?^J&£ 



WO 2004/063091 PCT/JP2004/000080 

57 

•rz>mm.cDmu 1 7ot, cneoigi 7 0 ^s^Ka-gfrsa-jiisii sot 

(FED) 

uCFEDTft WA{f7y-Hii3 2 0 R, 3 2 0 G, 3 2 0 Bi*y- 
PW210R, 210G, 2 1 0 B£<Dm\ZM$l&}lznj£&WM-?Z>£, *<D 
^fcteS-TSBSl 7 Ofcfc^TfcM^tttfiJ&tjecD, TOI3 3 OR, 
3 3 0 G, 3 3 0 B©f»MCJ;^ IlOlft^ftSn*. uilT 
1117 0©^j-^>t/fa-y4 4 0^g^[^^^[t^Ji^T43D, gH 

**ifi©^^T«, 2£«4 3 £*«5 1 0 £*&|r|EBLTW#©MK: 
«ffi*PPip-r«.J;5f3Lxfc©^, <£*iET*-^>^-y^^~^4 4©^*^fp] 
' *-£2flRl C J;oT, |gl7 0O*-#>t;fa- 

:/4 4©EGJtt£i*8&, FED©Blttt LT3pJffl-rntf«^JS[tfiWtt*i^±$ii-, 
»fl£©tf 6^*SB&jh-r*Jli:*«T?€rS. 
C^^^J 1 7 3 

#6 3AB*J:tf«6 3B0H & 6 <DmM<DMm<D&Ml&]$,Xm<D&MM& 
^l/T^S. 3B6 3ABUC^Ufc«fc<5te, S«4 3 *-##fagB 



WO 2004/063091 PCT/JP2004/000080 

58 

©A'^->}c^-r§^®©A°^->dt^^$nfc ! bo^ffiv^ «^4 3 (Dmm 

4 1 ©A^~>t*ai©35jB©A^->tSlRl*iVi'&to*T»lRliBB'rW«fc5K: 
Lfcfc©T&£o 

*-r, ^6 4gi{c^Lfc^a k:, m6<Dmm<Dmmtm— ©tis 1 0 as 

^tfcU ^ii5 12it§ 0 ^5 11H **»l:«fffi***tMSnT 

^V>T, ^6 5 S^4 3 ©31® 4 1 <D/\"^ — >£^®ffi; 

«5 1 2 0^5 1 1 ©/1*->£*fa*H^fc"frT*ffaffi«U *«4 3 t& 

mnms 1 2 i©wfc*»*ffjn-r*. ^4i, 51 i©tiT 

*#tf*3&S?K fg6 5 BgtgLfci^l;, £*4 3 ©£jg4 1 ©jfc*»|8&j&» 

-^>^-/^zl-^4 4 §SittK:fig*$-a-*^i35«T#*. 

C«0il 1 9 ] 

S*§6 6 AH*5«fctf|g6 6B0(t *6©^Jfi©Jgffi©|feffi^xg©3gte:te© 
«»«*SUTHS. *WJ?I1 #6 6 AHfcjKbfc«k5fc» H55©H2i<£> 
JgtB©¥iB1K©Wffl««l 4(0/^->iJtMgnfcSfil 5 SgJBflll 8© 
3?ig5 1 l©/^->^§n^gfg5 1 2i*^l5]@2gbT«^^™ 
tSck^UbfcfeiDTSI). Jintct V , ^jg5 1 1 ©ffi«Tftt**t3S* f*s 
6 6 B0tc:^UfcJ;"5Jc:, tfffflMl 4©-feB^s*-^>^-/^a.-^i 6 £ 



WO 2004/063091 PCT/JP2004/000080 

59 

immm 203 

£*f, 8©fg6 4HfIiLfci5}:, ¥tIStt**i5 1 0©^ 

^iB5 1 1 O/t* — >ft#fi!5LT$Sfi«*5 1 2 tt5. 21® 5 1 1 CD A 

mmmm&m-rz&m. m tsMt&mm 5 2 o®t kss^t, sterna 
512 5 3 0 ££#faiBebTm#£E»'r£o MiMti^-r 

fc*>©*fflVi*Jlt*tT*S. cnKiO, ^5 1 10fiiTl#^$0> 
116 7 BSfC^Lfc^fC, ^tttOSt5 3 0 IC, ^5 11 CE>/t^->fc# 

LT\ WBJ1K«5 3 lO/^^ — >ft*"T***5 3 0 ft#*Ci3&tT*, ftfe£K£ 

->fcJgj£U H©/t^->Kljt**:bT«*tt©aE« 5 3 0 izMm&M («) © 
WtB««5 3 1 WtS<fc5i:bfc©T, WffiM^5 31$, «*C[>7* h >J 

cm7 <Dmm<DMmi 



WO 2004/063091 PCT/JP2004/000080 

60 

&\z, me s AB&v>bjfi7 omzmmvx. *&w<Dm7 (Dmrnnmnizm 

1 3Ti5 i@^j;^5 2 m&mmhxmwvrcv hmmx&% 0 

m\z*kLfc£-oiz, 5(D±iz, mz.i£7,^y? u >ifiktz\tfc¥Mmmz 
&z>. MZ-it-mkt-'fm (sio,) tzii&iotzzmmme 1 1 *wj&-?z>. 

m^X, Sf!6 9 Bm\Z7jkl,fr£?\Z, mmil&6 l 1<D±\Z, #y*.k£*A°-/^U 

>?&rzmkmmmmz& x>, wz.\*-*7 (Nb) *^« ; eu^> (mo) 

fti*<kD*5*iM6 1 2*MJ&tZ>. 

v 4%>&T$Kfo i &'{jrz/?-yj->>?\z& mmme i uitfiM 
6 1 2\z. mmfami 4&x\z-®$\hxmuw>Q 1 3 £^/&-r£. ntucto. 

bii6 i 4^^$n-5c 
a^x, &7 om\z7xi,tcz&5\z. msvmMtDMmtmMizisXffimmmi 



WO 2004/063091 PCT/JP2004/000080 

61 

4\z*-tf>i-s ?=l-7i 6 ^^m^^xmmi 7 o Z\tl\Z& D 

(FED) 

as 7 lilt zn&stenftn^nmmT&m^rcFEDcDmmMm&m't'b 

I6 14S, *y-FM2 10R, 2 10G, 2 1 0 BUMUTRfflO^lt 
Wttl6 1 4R, Gffl<D?|^ffiH|@6 1 4G43<t^BffiO§|^mbm@6 1 
4BmW5. Rffl©3l#tHLM6 1 4R, Gffl<23l#ffiLM 6 1 4 G 

7;-FW3 0 0H 7;-Hii3 2 0R, 3 2 0 G, 3 2 0 Bfc3f^ 

0R©^%$tlTli§, 

^©FEDTtt, M^«?lffflLli6 14R, 614G, 6 14Bt*y- 
F*«2 10R, 210G, 2 1 OB £<Dm\ZMtR.mzW,m& Oil®? Zil. *:<D 

zi&iz&w*? zmm 170 fd^^T«#«^m^ci 3 0 r, 

330 G, 330B (Jg6|§I#iRi) ©m^^^tcfcD, RffMOiiiM^^ 

$n# 0 ^th iii 7 0 izttjfoi'T%izmvmM6 1 4^^$tiT^-g> 
zo&oiz&mmcDi&m-efe, 170 ^M^LT5i^tBbii@6 1 4 ^is 
c»#ii 2 1 3 

tttr>T, f|7 2 AEJ&V*Uff!7 4@$#ILT, Sg 7 ©fl;fiS©^S!GD»0!J£ 

mm£LT<D& (Fe) {'cko^^tifc^^s^i oomm\zm&<DK?-> 



WO 2004/063091 PCT/JP2004/000080 

62 

ft\zm4 7 m*5ck^4 s m^^mvxmmv, m.7 (DmnvMmtmmxnw 
*r&fc>-£, mmmmxmtvx, mu&ui o o^wizmmcDn 

mrnxm mumui o(D&m*mmzi*:z>z\t\z&r), m^inzjts 

mom9n^^^(Dm.m\z, tj-^y-r^ ^ (D^^mt ^>mum^ 

&<Dmft^ttiz%-#>j-;^^~7&j$^zi£xmm&]&j&~r% ^mmm^, 
Jim &ft5. 

£-r> ^mm\ i tmmizhTmmnma^zsmmm^jim^n^, mi 2 a 

wz, &&mi 1 tmmizisT, m4 4m\z^vrcxn\z^o, ^7 2cei^ 
^ufci'S iz, mm 1 3 4(DM^m^- 134 b£w©^®£, mmm i6i$ 

£*_tK£i^ Mi&iE«X@#t^7U 1 3 4 ©SftiMfr 1 3 4 B^^OD 
^Mfc^M 1 6 1 ^/j££ftfc^|£7 o o^t^^^n?.. 



WO 2004/063091 PCT/JP2004/000080 

63 

m^X. W.7 3 BWUZ^Vtc^^lZ, il)l6 110±(I, #l7Lfc?X/ty* u 
>^£fcttft^«&£,£D, ^J^.«-^-^ (Nb) *fc«^'J^> (Mo) 
ft^^5iittl6 1 2£^/&-r3,, 

#ftttig|6 1 2 £JBM£l-fc<Z>1^ fj|7 3 C 0£tk bfc £ 5 fc, i^.«7t h'J 

6 3 4 l 3 4 B©#>Srfc*f^JLTPgP^6 1 3^^ 

J^ViT, W.7 4 0tiLfc ( i:5l:, ^?§?0IJ l l tmmiZLX^Bl 3 4<D*& 
3 4Bfrt>*j-#>j-;^3.-7i 6 3 ^^S$-&T|^S7 1 0 
£ tUd D > i!7 1 0 fc;ftJfcbT3l^aiLM6 1 4^WT^«#*^ 

(DMftmftl 3 4 B^O^MKflPffsiJ/I 1 6 1 SWSi^iafcCDT, ^ 

mmmi 6 1 O^^tbT^^^^^ffiVifc^^-tCtt, ^1340 

*-#>^-/^3.-^i 6 3 omwizmmwtfft&i>fc\,im&\z}ts<T , ^vm 
M(DMm&j:tf^]&M\zm.fe-2nz>%<DX'\$u< , «*«pjitgTr&3 0 ^wr, 
n n * m se -r & n t a* oj g 7? $> z> „ 



WO 2004/063091 PCT/JP2004/000080 

64 

3 2, 4 3£fflHTMt5«fc5fcLfcdt, £-AX:/U y *43«ktf=5 
*;i/*-tf-A 1 2*M«"r*«J;5»Cbfc*s, Xe C 1 V OV 

— *?&m^z>£?izLT>b£< , mz, tamest ti^x* &m\z.&K>mttm*M 

E <D m (o^m iz «fc o JnJ&fc-r 3 <k 5 iz V x %> £ v> . 

iz L T =. * 7 * fc fct * U y 7 s > ck D & 3 § I * m U * m £ m j£ T £ ck 5 fc L T ± 

{c*3^t> ±m&MMi 5x\z$>%mi tmmizvTMmmwj:m*ft5m&\z 
■o^xmmv. ±mm6 0mffi<D]&ifcx\$mMM2 tmmzLTMmmmxm* 
nvm^iz-D^xmmv, ±&&mm2 ix\t^mmi 1 tmmzvxmmmm 
z.m&n?m&iz~D\,*xmwi,rctf. mmms^h^mmi oxmrnvtcmm 



WO 2004/063091 PCT/JP2004/000080 

65 

m^mzmm^m-v^^. 

Mi&-?z>M&\z%mm^imi?$>z> 9 

&±mwLtz&Diz*mw<D®ftj%m#?<Dmm*mz&nit, ^musntcm 
ftmz zzmmzmmhT. n&fcmft^*&f&?ztcib<DMmmm**i~rz>& 

t^^< ^^^^^m^(D^muzmm.mn^mxhxm^m^ 

u±mwhrc&s\z*&w<DnRmTntiimT<z>$imjjm. ^mmcom^^ 
mtam^, *mw<Dm^mm<Dmm*&iiitcu&^<Dmmmwiz£ni*. &m 
•sntcMtttiHz&zmm&mmvT, ffiWfcmft?<DMmmm*G'r%&m&& 



WO 2004/063091 PCT/JP2004/000080 

66 



WO 2004/063091 



67 



PCT/JP2004/000080 



£-?z>m-zi%-fcj:n*w.iz^& 

4. H&iBK$^-{bx@^^viT, 'pu< tbmmnwmmft^vmmtzBiijLm 

5. rnmmm*. fc^mmmmiz&vft? 

6. Mta^sx^fc^^T, mmnwfcmttT<Difcmzmm<Dmm*ft&'2i£z> 

(C a^CTO £ if A $ •§> jf Ali £ IE fcS 1 tf 



WO 2004/063091 PCT/JP2004/000080 

68 

Mfam xxm\z^x, miim^.m<D±izmmmn^m<^^>\ztt}mm%u 

1 1. mmmm*. fc^mmmmiz^vn? 

1 2. wfEMi;@Bei=&te, 

m 1 (Dwn*izm2 omn^mm^t ^r^tsmu&m<Dmm\zM vxmmz 
m 2 <d m n s m m £ •£ & #r m x n t 

13. mm^2 (Dmmt, mmiz^ommmi (omm.om^i^'r^^^mm.x 

14. BtffBwtBx@(c*3^T> MBmm&m<Dmm*nm2i*2>z\t\z&r)Mm 
m2<Dwm*mmmttM&<Dmm\zsfwmzffimisii:2> 

15. HufB^fffix^^^^T, mmmttmu<Dmm*wtf&zi3:2>z:£\z& otuia 

1 7. WI3M^@BgXS«, 



WO 2004/063091 PCT/JP2004/000080 

69 

£ £ ttS» ^©iSfflUI 1 9£ft©ffittJft*&?©8£#&. 

i9. wiate^xsK:*viTips»ffl3i*fT5 

Jli:^#^(i:T§if^©^iB^l 7 *ffitt©1lf!i*&*#^©«jg#j£. 

WB«iB©*ill*fcfti«t*«*f5f»***ft3iriat 

8B*WS«©*i5*»lBIS-&*»iKXSi, 
ffiBB£iB©±ig*¥fift;-rs¥fifl3Xg£ 

ft*toCi*4»«ir«»*©l6BBJBlfll|B«©««K*^©«»^at # 
2 2. t&IB^jg©¥S^*nfe±®$«|5^S«fci|te^-rS±®ifg^X@*Hfc 

C i ^ttit Sit #©$gfflfg 2 1 JRffitt©«J|*ifc*$HP ©S8ifi:£ife. 



WO 2004/063091 PCT/JP2004/000080 

70 

zztiz&v&mzntc 

25. mmzntcmftftiz^zmMzmmvT, g«i^MMi$tt 

^^^m^<D^^mm<Dw-m^izm^T^tmzmB^^mwc^t 
xxmt 

2 6. MiBiii^^— fbxstc^^r, thmmffivtmmft^vmmtzmfe 
mum Ax@fc*3^T, mmmmm<D±\zmmmmi®*m<£5izmmM%,® 
27. mmmm*. ^mmmmiz^ono 

2 8. &m2ntcf&ftifiiz£z>mM*fflmLT, m^m^^mmmm^mt 



WO 2004/063091 PCT/JP2004/000080 

71 

WiBMU £ © ffl IzMR £ Jip-T-S 

£ t ^^mtr^>m^<D^mm 2 8 to«©*m? ftm*^©^^. 

3 4. W8B4t«©iB«$n«|ffllBtti 0 0 nm^TT?** 
£ i £#1* if 5IH *©$&Blf! 2 8 TOttCfclMTPSfcfcH*^ ©«£#&„ 

35. Mm&m<Dmmznzmmte5 0 nm^ms 

3 6. M8Btt«Effi«lStt, 



WO 2004/063091 PCT/JP2004/000080 

72 

So 

3 9. MC#ftftft, ****»*-e-&*-*ttto±tLK=Xttl*Km 
4 3. Ma39[€?ttJb«^/ifc3:gtt, 

4 5. HBRa^-.flsiajc^v.x, *ft<fc*WB«l«**^ojiBfcBft 



WO 2004/063091 PCT/JP2004/000080 

73 

c t « <®m 1 1 % m j& © m m m 4 4 mmm (Dm^m^m m if © . 

4 6. MfB#Flg£, fb3N»«8F*fc<kDfr3 
- ; 2:t*«r«fr«BII^©tt6BfB4 5 3HSB«©*UL*?fttfJ*^©«ji^. 

£&M£S&K:gB8U ■€-©M«E*ig*^r*r*^JR*fiJ«UT^*$-B-6nfe1ff 

«*£«tesirr*ftkiKE«:i:gi, 

#^©tt««iB**rr*£jR*as«K:E«u *<DMmmn**?z&K*mm 



WO 2004/063091 



PCT/JP2004/000080 



1/51 




WO 2004/063091 



PCT/JP2004/000080 



2/51 




WO 2004/063091 



PCT/JP2004/000080 



3/51 

17 




WO 2004/063091 



PCT/JP2004/000080 



4/51 




WO 2004/063091 



PCT/JP2004/000080 




WO 2004/063091 



PCT/JP2004/000080 



6/51 




mm 

10 



34 




WO 2004/063091 



PCT/JP2004/000080 



7/51 





LX 



1 


,DX, 

■> ■ 


0 


0 


0 


0 



DY 



WO 2004/063091 



PCT/JP2004/000080 



8/51 




WO 2004/063091 



PCT/JP2004/000080 



9/51 



mum 

45 




WO 2004/063091 



PCT/JP2004/000080 




WO 2004/063091 



PCT/JP2004/000080 



11/51 




WO 2004/063091 



PCT/JP2004/000080 



12/51 





WO 2004/063091 



PCT/JP2004/000080 



13/51 



--10A 




76 




WO 2004/063091 



PCT/JP2004/000080 



14/51 




WO 2004/063091 



PCT/JP2004/000080. 



15/51 




^29(21 



WO 2004/063091 



PCT/JP2004/000080 



16/51 




WO 2004/063091 PCT/JP2004/000080 . 



17/51 




WO 2004/063091 



PCT/JP2004/000080 



18/51 





WO 2004/063091 



PCT/JP2004/000080 



19/51 




WO 2004/063091 



PCT/JP2004/000080 



20/51 





WO 2004/063091 



PCT/JP2004/000080 





WO 2004/063091 



PCT/JP2004/000080 




L 



WO 2004/063091 



PCT/JP2004/000080 



23/51 




WO 2004/063091 



PCT/JP2004/000080 



24/51 



139 




WO 2004/063091 



PCT/JP2004/000080 



25/51 



~-10A 




WO 2004/063091 



PCT/JP2004/000080 




H45 m 




WO 2004/063091 



PCT/JP2004/000080 



27/51 
170 




WO 2004/063091 



PCT/JP2004/000080 




WO 2004/063091 



PCT/JP2004/000080 




WO 2004/063091 



PCT/JP2004/000080 



30/51 



300 




WO 2004/063091 



PCT/JP2004/000080 




WO 2004/063091 



PCT/JP2004/000080 



32/51 




WO 2004/063091 



PCT/JP2004/000080 



33/51 



M53m 

170 




WO 2004/063091 PCT/JP2004/000080 



34/51 
170 




WO 2004/063091 



PCT/JP2004/000080 



35/51 




WO 2004/063091 



PCT/JP2004/000080 



36/51 
170 




WO 2004/063091 



PCT/JP2004/000080 



37/51 



H59AIH 




H59BIH 




WO 2004/063091 



PCT/JP2004/000080 



38/51 
170 




WO 2004/063091 



PCT/JP2004/000080 



39/51 




WO 2004/063091 



PCT/JP2004/000080 




WO 2004/063091 



PCT/JP2004/000080 



41/51 




WO 2004/063091 



PCT/JP2004/000080 



42/51 




WO 2004/063091 



PCT/JP2004/000080 



43/51 



B66AHI 




--10A 



^66B® 




10A 



WO 2004/063091 



PCT/JP2004/000080 



44/51 



$567 AM 




II 



^67B|21 




WO 2004/063091 



PCT/JP2004/000080 



45/51 



H68AIU 




3?68BIU 



14 180 14 



15 



10A 



WO 2004/063091 



PCT/JP2004/000080 



46/51 




WO 2004/063091 



PCT/JP2004/000080 



47X51 

H70EI 
614 613 170180 16 




10A 




WO 2004/063091 



. PCT/JP2004/000080 



48/51 



H72AH 



134 



■<3 




10 
10A 



180 



134 

U-10 
-10A 



161 



180 ^134B 



^72C[ 




162 



WO 2004/063091 



. PCT/JP2004/000080 



49/51 



161 



134B 



H73AIU 









\ 





180 



161 134B 




180 



10A 



612 
611 

134 
10 

10A 



700 



H73CHI 



614 613 

YZZA i \ 



X 



134B 

TZZi 



mm 




612 
611 

134 
10 

10A 



/ 

161 180 



700 



WO 2004/063091 



PCT/JP2004/000080 



50/51 
614 613 710 163 




161 180 



WO 2004/063091 



PCT/JP2004/000080 



51/51 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/000080 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 B82B3/00, H01J9/02, 1/304, 29/04, 31/12, C01B31/02 



According to International Patent Classification (IPC) or to both national classification and IPC 



1 B. FIELDS SEARCHED 
Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 B82B1/00, 3/00, H01J9/02, 1/304, C01B31/02, B23K26/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 ' Jitsuyo Shinan Toroku Koho 1996-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Toroku Jitsuyo Shinan Koho 1994-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
Web of Science: TS= ( ( (nenotub*SAME carbon) OR CNT) AND (catalyst* 
SAME pattern*)) * 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



X 
Y 



Y 
A 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 2002-289086 A (Canon Inc.), 
04 October, 2002 (04.10.02), 
Full text (particularly, Par. Nos 
[0034] ) 

(Family: none) 



[0009] , 



US 5072091 A (The Local Government of Osaka 
Prefecture) , 

10 December, 1991 (10.12.91), 

The whole document (especially, column 2, 

lines 10 to 35) 

& JP 02-263589 A 



Relevant to claim No. 



1,6-8,24 
2-5,9-11, 
25-35,37-49 
12-23,36 



2 

17-23 



I"*! Further documents are listed in the continuation of Box C. Q See patent family annex. 



"O" 



Special categories of cited documents: ^ "Tp" 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing "X" 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other "V 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later u &? 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
09 April, 2004 (09.04.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 
27 April, 2004 (27.04.04) 



Authorized officer 
Telephone No. 



Pr\Tm PrT/rQAA)in /co/vinri cfif>Afl fTitlv IQQJtt 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP2004/000080 


J C (Contim 


lation). DOCUMENTS CONSIDERED TO BE RELEVANT 




1 Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 
Y 

| A 

Y 

1 Y 

A 


EP 1022763 Al (LUCENT TECHNOLOGIES INC.), 
26 July, 2000 (26.07.00), 

The whole document (especially, Par. Nos. 
[0028] to [0030]) 

6 US 6283812 Bl & JP ' 2000-223005 A 

EP 1115135 Al (Samsung SDI Co., Ltd.), 

07 November, 2001 (07.11.01), 

The whole document (especially, Par. Nos. 
[0026] to [0030]) 

& US 6339281 B2 & JP 2001-236879 A 

JP 10-203810 A (Canon Inc.), 

04 August, 1998 (04.08.98), 

Full text (particularly, Par. Nos. [0041], 

[0042], [0065] to [0067]) 

(Family: none) 

US 6342276 Bl (Samsung SDI Co.', Ltd.), 
29 January, 2002 (29.01.02), 

The whole document (especially, Claims 10, 12; 
Column 2, lines 36 to' 60) 

6 JP 2001-176380 A 

US 2002/0014667 Al (Shin et al.)., 

07 February, 2002 (07.02.02), 

The whole document (especially, Claims 1, 22) 
& JP 2002-118248 A 


3-5,9-11, 
25-35,37-49 

28- 35,37-49 

23 

29- 35,37-49 
29-35,37-49 

17-23 



Form PCI7ISA/210 (continuation of second sheet) ( Julv 1998) 



BBKttlM-g- PCT/JP2004/000080 



a. mwnm-r z>&m<D&m m&m&m (ipo ) 

Int. CI 7 B82B3/00, H01J 9/02, 1/304, 29/04, 3 1/1 2 
CO 1 B 3 1/0 2 ' 



B. 



m Sr=fTo fcft/MBjm (BKHtiffasi (IPC) ) " 

Int. CI' B82B1/00, 3/00, HO 1 J 9/0 2, 1/3 04, 
C01B31/02, B23K26/00 



B*mmm%im'£m 1922-1996^ 

a^mikMmm&m&m 1971-2004^ 

nxmrnmrnmsmtn 1996-2004^ 

B*m&mmmmm'£n 1994-2004^ 



TS=(((nanotub* SAME carbon) OR CNT) AND (catalyst* SAME pattern*)) 



3\mxwa<D 



x 



A 



JP 2002-289086 A(3Mr / ^«^tfc), 2002.10.04, 
^fc (#{£[0009], [0034]) , (7T$y-4t) ' 



1, 6-8, 24 

2-5, 9-11, 25- 
35, 37-49 

12-23, 36 



0 cffll©iK#tts:iiitds^$^TVNS e 



b * l < itmommmto zmfr-rz ±it>\c.B\mi-z 



mmt&m-i-z t ©-m/«c < , xm^msxtimti 
cmm<o tc $> k § i ffi-r 5 1> © 
rxj #fcKjg©fc5njrgfc-efe oT , ^^^©^-cBK 

tyj ^^BBJScofcs^-efeoT, a^^t^wi^ 

±<Dxmb<o* %$mic tot ssTfcsa^i: 
r&j i-^fyh77sy-« 



0 9. 04. 2004 



B#B#fF/T (I SA/J p) 
£?{g#-i§- 100-8915 
**»TftH E©as|8=T S4f3f 



B 



27. 4. 2004 



2M 



3 15 4 



03-3581-1101 « 6480 



TOCT/ISA/2 10 (2004^1^) 



?ttiIP#-5§- PCT/JP2004/000080 



3\mxm<o 



A 



Y 
A 



US 5072091 A (The Local Goverment of Osaka Prefecture), [~2 
1991.12.10, the whole document (especially Col. 2 lineslO-35) 
& JP 02-263589 A , 1? _ 23 



EP 1022763 Al (LUCENT TECHNOLOGIES INC.), 2000.07.26, 
the whole document (especially [0028] -[0030]) 
& US 6283812 Bl & JP 2000-223005 A 



EP 1115135 Al (Samsung SDI Co. , Ltd. ), 2001. 11. 07, 
the whole document (especially [0026] -[0030]) 
& US 6339281 B2 & JP 2001-236879 A 



3-5, 9-11, 25- 
35, 37-49 



28-35, 37-49 
23 



Y I JP 10-203810 A(**ry ^m^m±), 1998. 08. 04, I 29 -35 37-49 
(ttfcCOMl], [0042], [0065]-[0067]) , (7 7 ^^t) ' 

Y I US 6342276 Bl (Samsung SDI Co. , Ltd. ) , 2002. 01. 29, j 29-35 37-49 

the whole document (especially ClaimslO, 12, Col. 2 lines36-6 
0) & JP 2001-176380 A 



A 



US 2002/0014667 Al(Shin et al.), 2002.02.07, 
the whole document (especially Claimsl, 22), ' 
& JP2002-1 18248 A 



17-23 



«S:PCT/ISA/2 10 «2-5-5?©gt) (2 0 0 4#1J§) 



